Absence of CuZn superoxide dismutase leads to elevated oxidative stress and acceleration of age-dependent skeletal muscle atrophy.
We describe a novel phenotype in mice lacking the major antioxidant enzyme, CuZn-superoxide dismutase (Sod1(-/-) mice), namely a dramatic acceleration of age-related loss of skeletal muscle mass. Sod1(-/-) mice are 17 to 20% smaller and have a significantly lower muscle mass than wild-type mice as early as 3 to 4 months of age. Muscle mass in the Sod1(-/-) mice is further reduced with age and by 20 months, the hind-limb muscle mass in Sod1(-/-) mice is nearly 50% lower than in age-matched wild-type mice. Skeletal muscle tissue from young Sod1(-/-) mice has elevated oxidative damage to proteins, lipids, and DNA compared to muscle from young wild-type mice. The reduction in muscle mass and elevated oxidative damage are accompanied by a 40% decrease in voluntary wheel running by 6 months of age and decreased performance on the Rota-rod test at 13 months of age, but are not associated with a decline in overall spontaneous activity. In some of the old Sod1(-/-) mice, the loss in muscle mass is also associated with the presence of tremors and gait disturbances. Thus, the absence of CuZnSOD imposes elevated oxidative stress, loss of muscle mass, and physiological consequences that resemble an acceleration of normal age-related sarcopenia.